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DETAILED DESCRIPTION 

A cell (A) comprising a membrane receptor (MR), consisting of a 
ligand-binding domain (LBD), a membrane-localization signal (MLS) 
and a mediator domain (MD), is new. 

When a ligand binds to LBD, or in the absence of ligand binding to 
LBD, a structural alteration that affects MD occurs. This alteration 
allows an effector protein or polypeptide (EP), able to activate a Ras 
(or Ras-like) signaling pathway, to bind to a component of the 
membrane, optionally via an additional protein or polypeptide 
(adapter). 

INDEPENDENT CLAIMS are also included for the following: 

(1) an in vivo assay for identifying or detecting ligands (L) of LBD 
using (A); 

(2) a screening method for unknown (L) of a specific receptor using 
the assay of (1); 

(3) an in vivo assay for quantitative determination of the concentration 
of (L) in a sample using (A); 

(4) an in vivo method for determining if a compound (I) can alter the 
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NOVELTY 

A cell (A) comprising a membrane receptor (MR), consisting of a 
ligand-binding domain (LBD), a membrane-localization signal (MLS) 
and a mediator domain (MD), is new. 



} binding activity of LBD of a particular receptor, using (A); 

(5) an in vivo assay for determining if a polypeptide or protein (II) has 
the ligand-binding function of a receptor, using (A); 

(6) kits for any of the above assays; 

(7) (L), (I) and (II) produced or identified by the new methods; 

(8) a method for identifying polypeptides or proteins (Ha), especially 
receptors, having the ligand-binding function of a receptor, using 
(A); 

(9) a method for producing compounds by (multiple) derivation of 
compounds identified by the new methods; and 

(10) a nucleic acid (HI) encoding (poly)peptides, especially receptors, 
identified or produced by these methods. 

USE 

(A) are used to identify, detect and quantify ligands for LBD, 
compounds that alter binding of LBD to a particular ligand or proteins 
and polypeptides that have ligand-binding properties of a receptor. 
(L), (I) and (II) are potentially useful as therapeutic agents, or for 
development of such agents. Nucleic acids that encode (L), (I) and (H) 
are useful in gene therapy. 

ADVANTAGE 



(A), particularly easily manipulated prokaryotic or yeast cells, 
allow rapid determination of ligand-receptor interactions. 

EXAMPLE 

Saccharomyces cerevisiae cdc25-2 cells (having a mutant guanine 
nucleotide exchange factor that is inactive at about 36 °C) were 
transformed with: 

(1) a vector providing constitutive expression of the ATI A angiotensin 
receptor of the rat; 

(2) one or more vectors that contain the rat G protein subunits alpha- 
13, beta-1 and gamma-3; and 

(3) an inducible vector expressing, in presence of galactose, a fusion 
protein of phosphatidylcholine phospholipase C without the 
membrane localization domain and the human Ras-protein 
fragment Ha-ras L61, lacking the CAAX box required for 
membrane localization. 

The cells were incubated for 2-3 days at 37 °C in galactose-containing 
medium and in presence or absence of various additives. Cells which 
could grow only in presence of angiotensin or in the presence of the 
non-protein angiotensin receptor ligand L- 1623 13 showed 
functionally active ligand receptor interaction. 
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TECHNOLOGY FOCUS 

Biology - Preferred materials: EP is a guanine nucleotide exchange 
factor (GEF) or an active Ras-family protein, particularly the CDC25 
protein of Saccharomyces cerevisiae, an SOS protein from a mammal 
or an SOS -like protein from other organisms, or their derivatives. 
Optionally EP is a fusion protein (FP) with an adapter protein that 
allows binding, optionally via additional adapters, to a membrane 
component. FP may require enzymatic modification before it can 
bind, and the activity required is provided only in absence or presence 
of Ligand binding. The receptors are transmembrane, enzyme-coupled, 
G-protein coupled, seven-transmembrane or olfactory receptors, or 
they are synthetic receptors that contain the LBD of a natural receptor, 
i.e. any of those above or a nuclear receptor. In the synthetic 
receptors, LBD is altered by mutation or has been derived by 
molecular modeling. MD is particularly the cytoplasmic domain of a 
G-coupled receptor, or its functional derivative, and in this case FP 
can interact with MD following dissociation of the heterotrimeric G 
protein. 

Specifically FP is then derived from an active ras protein and a GRK 2 



or 3 kinase or an antibody specific for the 0 or y-subunits of the G 
protein, after dissociation of the a-subunit. The G protein that interacts 
with the cytoplasmic domain is able to activate phosphatidyl! nositol-3- 
kinase, and FP is then a fusion of EP with an Src homology 2 or 
pleckstrin homology domain. Alternatively, MD (in presence or 
absence of ligand binding) is able to bind one or more adapters, 
through which EP binds to MD. In particular it includes an enzyme 
activity (kinase or phosphatase) and then comprises the cytoplasmic 
part of the epidermal growth factor receptor. Alternatively it activates 
a separate, receptor- specific enzyme, optionally heterologous to the 
cell and especially a tyrosine kinase. 

Preferred Cells: These are prokaryotic or eukaryotic, especially yeast 
cells lacking a cell wall, particularly on a solid support, especially 
immobilized on a biochip or enclosed in microchambers. Particularly 
in (A), in the absence of membrane receptor, at least under certain 
conditions, a Ras signaling pathway is inactive. Activation of this 
pathway is temperature dependent, and is associated with a mutation 
in a cellular GEF or cellular Ras proteins (which are inactive above a 
particular temperature). 
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Preferred Methods: In the method of (1), (A), in which the Ras 
pathway is not active, is treated with test compound and any activation 
of the pathway indicates that the test compound is binding to LBD. In 
particular activation is detected from expression of a reporter gene that 
requires activation of the pathway or from cellular proliferation. The 
results may be compared with those for control cells not treated with 
test compound. In the method of (4), (A) are treated with known 
ligands in presence or absence of test compounds and any difference 
in activation of the Ras pathway is detected. 
Preferred Kits: These contain (A) and optionally one or more of 
nucleic acid vectors that express a membrane receptor, EP and/or an 
adapter. The cells may also include a construct (particularly in a 
vector) that includes a binding site for a transcription factor (activated 
by activation of the Ras pathway), a minimal promoter and a reporter 
gene. 

Preferred Compounds: Suitable test compounds are odorants, flavors, 
peptides and proteins (especially cytokines), growth factors, 
neurotransmitters, hormones and/or vitamins, also synthetic 
compounds, particularly derivatives of natural ligands or a toxin such 
as dioxin. The test compound may be used as a fusion protein, 
including a potential ligand domain. 
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